for a Schottky diode with a n doped semiconductor and a p doped semiconductor at zero bias. Assume that interface states pin the Fermi energy to the middle of the semiconducting gap at the interface.
Draw the band diagram in forward bias. Of the current transport mechanisms we discussed in course
Picture (a) shows the n-Type shottky contact under equilibrium conditions. The band bending is caused by the difference in work functions of the two materials. Electrons have to be thermally activated to overcome the barrier. This carrier transport is called "Thermionic emission". No current is flowing, because the current from the metal side and the current from the semiconductor side cancel each other out.
Picture (b) shows how the bands are bending when the contact is forward biased. As we can see is the barrier on the semiconductor side, which the electrons have to overcome, much smaller than under equilibrium conditionsThe current from the semiconductor side is now the bigger than the one from the metal -current is flowing.
Picture (c) shows a strong forward biased shottky junction. Under this condition very much current is flowing. One effect in this mode is, that holes are able to tunnel trough the barrier, recombine with electrons in the depletion region and emit a photon.
In a reverse biased junction also thermionic emission dominates. But in this case the current from the semiconductor side is zero. And only the current from the metal side is present.
Draw the current voltage characteristics for a Schottky diode. What is the formula? How is this formula derived?
The current is transported via thermionic emission. All other currents like diffusion can be neglected, because the ration between them and thermionic emission is very small.
The current flowing depends on two parts: the one which is flowing from the metal to the semiconductor minus the one which is flowing from the semiconductor to the metal.
Because the current transport mechanism is thermionic emission we can insert the formulas for the currents. The majority carriers from the metal must overcome the whole barrier; the majority carriers from the semiconductor must overcome just the reduced barrier height, caused by the bias voltage. 
